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(57) Abstract: A novel glucose dehydrogenase, which is an enzyme hav- 
ing a high substrate specificity, being economically produced, being free 
from any effect of dissolved oxygen in a sample and having a particularly 
high heat stability, can be obtained by culturing a microorganism belonging 
to the genus Burkholderia and being capable of producing glucose dehy- 
drogenase and then collecting the glucose dehydrogenase from the culture 
medium and/or the microbial cells. 
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mmm 

xryttv He err a. 

^;io-*-fe>+rte, 1 arktLyons l:«fcoT^a>-Xt 

:^>y— if frit feW *-fe>+r— <£>$R^ (L.c.Clark, J. and 

Lyonas, C. "Electrode systems for continuous monitoring in cardiovascular 
surgery. "Ann, n. y. Acad. Sci. 105:20-45) gtftfflfi: ^tlTPi*, i&40¥&<i?<Z>g 
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#9/Ui, /WPX (Bacillus) Jg*3f5©^JPn— x^h Hn^t- if (EC1.1. 
1.47) R^'J7h3y*7 (Cryptococcus) Ifi^^n-Xrt Fnyt- 

-t? (eci. 1. 1. 119) ^entu*. 

SttO^a-xft Knyt- if (ECl.l.1.47) fcJU 0-D-^n-X + 

nad(p) + -»d- 6 h>+xkDQ)YL+Yi + <Dfcm&i&m-r%mm~?& 

<0. gt®W3-X7t \tn<?±- if (ECI. 1.1. 119) «, D-^;U3-X+N 
ADP + ^D- <5 7 9* h > + NADPH+H + <7}£jS£M#£-f £fPi?§-e& K) , M 

f^, Sode.K. .Tsugawa.W. .Yamazaki, T. , Watanabe.M. , Ogasawara, 

N. , andTanaka, M. , (1996) Enzyme Microb. Technol . 1 9, 82-85. -I 3 , Yamazaki, T. ,T 
sugawa, W. , andSode.K. , (1999) Appl i Biochemi and Biotec. 77-79/0325-^, Yamaz 
aki.T. .Tsugawa.W. ,andSode,K., (1999)Biotec Lett. 21, 1 99-202(3*3 HT, MM 
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lkfc*$£Wfc, ffiffi&m&X— KtSDNA, 3»^$3-Ft§DNA^ 

Jl'tr U T • ir/tv-7 (Burkhorderia cepacia) -5 C <h fZ^Stj #3891 
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n - x <d mELifo * mm? . 

®l7£*ffTT<0SDS-#'J7^'j;P75 F^;mm*mf3^^T> 

6 0 kD a t^^S^j43kDa^^Tl7-^^-^ K^Sfc*. 

(DTSK gel G3000 SW Ofcy- (ffc) S3) ft«Hfcy^|a^D7 

h^77^-(C*tiT, »fl|s53 8 0 kDa$St. 

4 5"C#jfi (T r i s - HC 1 pH8. 0) . 

(4) ffie$HP*#$j43kDa©if:/:ir: y h^iffil^>/^g7?«&5i t§ 

(5) MflBS^feB^ >A°^^^t^ □ACTJbSii^jlttl, (4) CO 

(7) M8EIS£i&ri*yOi^*;i^>J7 • t/v>7T&5(6) ©^m-xia** 

( 8 ) «TK^;i/3-XUi**»*)&«TEttK*Wr S £ £ *«r*i-r* (6)X« 
(7) CO yjl, n - x flft**&*. 

(Df£JB : 

©»7C*f ! f i TT©SDS-#U75Mj;U7 , 3 F^t»»|l:*HT, fr^fii® 
6 0 k D a i ^11943 k D a^^tl^^a - 

®TSK gel G3000 SW (IV- («c) «) V>fc$*;Mtii* D7 

4 5tJ(rfifi (T r 1 s - HC 1 mffim, pH8. 0) . 

(9) WSS^S^43kDacoU-yrL-y >/t^^T*S c 

(10) WIB*^ fil^ ^DACT*5i:iS#Ii:t5 (9) 
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(11) WIB^TSi® 6 OkD aWJZL-y ie^ij#^ 3 <D 7 5 / 

2~ 1 2<D7S. ;i&mm&'£tSZt*ft®lt?Z> (8)- (10) cD^-rti^co^jw 

(12) 4 3 kD aCDiT-^OL-^/ h®N*«^@2?JSf 5 <DT5. J $?I3?iJ£ 

wi-sw^s- 1 i (Dv^-rn^ i^fcia^o^;i,=i-xj^7jcm^^o 

(13) MtttTMffi 6 0 kD a<Dit^o.r:^ b&SlT<D (A) (B) K 

* -r * > / 1 ? m t & & ( u ) cd v ) v 33 - * Ha tk hi bp m 0 

(A) @B?IJ#^3CDT5 yii^J^ftS^W^f. 

(B) 12^J#^3CDT^ ymS3^J{3*5(/iT, lXTOCTSyiSS^iH, 

(14) 4 5t:#ia£ 7 5t:f*3e{3^n^n«ttif-^<£-wt-Siii:*^i:-r 
^>(6)©^;i/n-xj^7Km^mo 

(15) (lO)©^;i/ra-^BJi7K^^cDU-ya.- y h^eafeoT, @B^J#^5cdt 

(16) (15)©^ DACO- F U E^>J#^8 KgSffccD^gE^JS: 
ft^DNA, 

(17) (15)CD^h^D— AC(D-gB^3i-HL, @B^J#^- 1 ^iB®c7)j^S@Bjij 
tf>?-£^S#^2 3 8 6-2 4 6 7 O^IB^Wt" D N A„ 

(18) (15) d — ACWv'^t^K'/f H^3-Ft< SH^i#^ 1 CD^ 
SSa^Jc7)-5-fe^»#^-2 386 — 2451 CD^^gg^J D N A. 

(19) 5=- P— i> CcD^^l^y^ Ft^^T, I2^J#^4GD75 /^E 

^©a^rs 1~2 2075 /mmmzm-f&^y?- h. 

(2 0) TEf£JC£W-r#*>/^K. 

cd ^ ; p - * i& tk ^ m ?s & * w-r z> o 

6 0 kDa^t. 
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7 5X:mE (Tr i s - HC 1 pH8. 0) . 

(2 1) iB^J#^-3 \Z&\,*T72. yglS^2- 1 2 /IfeffiajS^tr C t * 

(2 2) Hfiffi^WI^R^T© (A) (B) \Z^t * fx^ 5 

(21) ©^;v 

(a) Eai##3 o7s /mmnz&T 

(2 3) RT© (A) Sfctt (B) \Zm-t9>rt9% 0 

(A) 3 075 / «E5iJ§*t*^ >/^«. 

(B) K?(l#^3©7S/a(fB5llte*sVJT, 1 X&:Jf$C©:7S /&siga*g&, 

(2 4) &T© (A) (B) tW>/^Jt§3-.i«t§DNA. 

(A) E?J##3<075;»E5fl*|rt5^>;^R. 

(B) E3fl*^3<B7 5/ttE9«JK:i3V>T\ lXm©75/SSS)5tfijft, 

(2 5) ,£AT© (a) Sfctt (b) C^tDNATSS (24) ©DNA, 

(a) mm&m<Dl&&mm<Do?>* tg*#^7 6 4~2 3 8 0^&ft«tt£E 
^J£^tJDNA. 

(b) SB?iJ#-^ 1 ©i&S8B?iJ i£g#^7 6 4-2 3 8 0)fc 
?IIXttiOEJiJ36»6«»*nft*^D-^i7 h U >^x>h&*frTW7 

DNAo 

(2 6) (24)X«(25)ODNA^ft5«A^^^-. 

(2 7) (18)®^^;^^ HRtffi-t^a-y b **«2#JS 

^ ( 2 6) cd m & X * * - c 
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(2 8) (24)X«(25)ODNA, Xte (26) Xte (27) ©HHA^^^-Tf f 
( 2 9 ) (28)®7#KftSH*:«:i&afebT\ WBBDNA©56SS*i:bT^;V'3— X 

(3 0) yjVi?WJ7 • t/V>7KS ltt (FERM B P - 7 3 0 6) o 
(3 1) (.6)~(l4)<D^Tnfr<Dt?Jl>3—Z>ll!l&mWm. (20) -(23) <D Hfn* 

<Z>*>/^W, (27)Oi?Hi|tei&#:, Xtt(30)©Sft!ic*-g'tr«f3R«ffi*ffl^fc^ 

n— x-fe>-y- 0 

(3 2) (6)^(14)©V*t , n^O^;W3— ^JM**»*» Xte(20)~(23)<DV>-r 

(33) mmm^2<DT$;mmM&*i~rz>*>w7&. 

(34) mFm^r2<DTs. ;mffim&^-rz>*>A?n&zi— Kt§DNA. 

(3 5) 629«JS^10^ia^ia>-5^, Mf^2 5 8-7 6 l*^fe%«t»B 
(34)ODNA. 

(3 6) (34)Xte(35)tf)DNA£, (24) X« (25) OD N A £ £ <DMlZ<£t!D N A. 

(3 7) Sa?iJ#-^l <DmMW>m<Do-t>. 2 5 8 -2 3 8 0d» 6 

K^JSr^ty (36)CDDNA 0 

( 3 8) (36)Xte(37)<DDNA£^^3ffig|*.^^- 0 

(3 9) (ISXD^tfJ-JV^??- -V-73.-y K-r«tt[*B33»J* 

-^tr (38) com^l A^^^-o 

(4 0) (36)X«(37)ODNAX«(38)X«(39)CDM^I^^i7^-T7^K^m$ 

(4 1) (40)<Z>^?Ci|£t&#:£Jg^bT, (36) Xtt (37) <7)D N A <D5Sm%lM £ IT 
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^B^^ftiz^-CT 305-8566 B *B^fto < tffljjfc l T S 1 #i& 1 * 
**6)fc*&4MM6#*»FERM BP- 7 3 0 6fclT*K*nTH*. 

^H^A^^WS^Bf (Institute for Fermentation, Osaka, IFO) XteS-fb^Sf 
3feW*£«*tt«#jfi«KJaDan Collection of Microorganisms, JCM)f;:^ft£ 

6<J{CiJgBj-r§ 0 Sf7i^^TiJ7 • t/V/7KS 1 M 
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i^^h>«, &«fcX*XjB» :i->7^f — :/U 77-, 7^y&i§i£, 7 > 
$S$i&i:LTtei:, €-«U>®i£, •x'^^^^A, £U^A> ^- h U #Jl^> 

©iTG^frTT© s d s - ^ >j 7 ^ u ;i/7 s w^nm.ikmiz&^T, ft^&m 

6 0 kD a t^M^43kDa^^-Ti7-^^-X>y 

(DTSK gel G 3 0 0 0 SW (jltV- (^) SO ^^fc^M? 
hi^77^- K:feHT, ^^**tl3 8 0 kDaSit. 

4 5 'Cttifi (Tr i s-HCli»I, pH8. 0). 
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t^"?*»43k Da® jSU-^J-ny h<9 2 "^<Z>#HH©2j? U H T?#fj&£ nt 

OkDa^t. 
7 5 "Cttifi (T r i s - H C 1 flMftK, PH8. 0 ) . 

8B?»]#-{§-3(7J7 5 yaffil fc*5tr>T, ix«*t&©7 3y&^»j&tgjfc, 

mss^j £ #*■ * 9 yn v n * <&ti&m#-c & ? x *> «t » . 
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i t fete Tit ^rL-^ b£5SS3i£-frS£, ait^o.- ^ b<D<&^£$8Sl3-ar;fc«"& 

^ £ t. \tmm tbTOalf ~7 ZLZL y h CO V>£<h£jrcbTV>5 0 

— y h*aV7^-y b 1 1 h \zmm2l£Z> Z. t \z£ 9 , AV)ff3KS^#6tl 
<3>*%HJ©DNA 

#$69i k «k o ^(Dm&mmRtfm&mmm iz «t r> t n - k $ n§ y = / ses^i^ 
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H-r^fc^offi, mmmn3<D7^ swtm&uz&^T, 1 xii*ft©75 

-2 3 8 0a>5&££*E*J£'&trDNA)&HHtf £>ft£. |H^J#^ 1 <Z>mSS5?>J 
<Z)5-£, 7 6 4~2 3 8 0 &5&*ffi?»m, S3^J#^ 3 07 ^ J Wt 

SB^J^^-r<5GDH<Z)aU-^rL--/ h£n — HbTV»«, 

^fe*%aj<7)DNA«, mnrnm ommmmv o % , 764-23 

(Si, Sa^»J#-^ 1 C9i&g@33*J<Z)5-£, lfi»#-lf 2 5 8~7 6 lfrbteZtiL&Wim 

tt, ttilBDNA^nt fe, 1B^IJ#^2C0T5 /mi23aj£3 — Kt§DNA^ 

594mMO^^;1^^x^->?>^ h11-)V7x.- b (mPMS) *5 £7J?5. 94 #1102, 
PD7x/-H > h'7iy- ;KDCIP)£-^tHOmMU U «j7 Ai^«^(pH7. 
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se>fc ffimmm<Dmm&mz>?t>, tts#*§-2 3 8 6 &>&<Dm&mm\&* 

4 5 1 <£>&giE?>m, 0 hO^^tM^ H&n- H LT^Si 

5 1 ~2 2 075 y^@3^JT*^>. ->^;w^y^Ftt> u#v-at 

6 56 ^ * * ^ - .i £ d N A 'J # - if & £ tz d; 0 ^ m m S -a- X & & A ^ ^ * - £ 48 

#*cj:0ffla««jssn> ^i^ctyofT- tf^te©»*^7^u )vmm 
i-hvo& (sds) ^offffifl&ttsa^^sti*. $efc> ^mmm^yvy^ 



WO 02/36779 PCT/JPO 1/09556 

14 

Lambda gtlth Lambda gtll^:^M^$tl«. £7c, 7°7X5Rtt», 
a, li/iij t7 • 3'J*ft«4*tt««^l:U, PBR322, pUC18, pUC118, 
pUC19, pUC119, pTrc99A, pBluescript&fcHtts X5 F ^SuperCos £ 

f»*££#Tfr*a«, ^rUt>»*^WDNA©«»flC«^BLfcl|i||SMtP|--© 
ttlSBM!*SJflV>aifr£W:&V>. m^#DNA»fn-<h^^^-DNA»rM-i:^^-&$^^ 

if £ #J ffi L ft & ^ £ * - * f£ SS -T * H £ t> T * * = 
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*^b^ <z> d n AxttH d n a sr-^tmgi*.^ ^ * — Z> mKI&i&fr&M 

Ate, o^a-yh*3-Ht6DNAT?*^T"bJ:^«», S5f:rt7a- 
v YlbaVlZL-y h t £ {cfg:g!£i±£ d fc «fc o T, fgSt^SrBSifc £ 21 <h 

B^^PCRftfcJ: 9GDHjt£^T**DNA£ISiKL. m<D^? 
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fcf, ^?>>, fSlx^T., gf#x^*, *i?-r>JP7K^*«» ^:HIB7 , ;P*ua 

0~42'CSflreifc*. J«l$IW«&frfc«koT^iifc*#, GDH*t*?l5iR*fc3i 

T*-5o «F«6©pH«»*t56*b, GDH&££*r5ttBH-ejBMHb»<&JG«, 
b < «pH6. 0~9. Ogftc&lfiH'C**. 
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K^Sij^^Satt, (SDS-PAGB) 65H#-OA*>h*^tgg 

m&nmfeE*m^, z\<Dnm±iz*mw<Dmm*ffife{t-rz> 0 
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«*fc-ft©«ffi*8ljDL T , **#**K:fr 0 fc«, 
♦MoMT^^ + .Ht, MHO** (*B*J|#**t»L<tt^5r 

fKM ' xttr-s-ri= y hdt**fte*r C *jMc***b<tt^^ KW 

*W©**fcaDAX. 7 +tUyi/ _ 

&«*«&*#*«*<!!>*« & UT*«T* £ tJ»t*C#*. 
BlT<P«HliftlttiB 

0U1 *»W**©Watiye PAGB««*AK: £ 2,^i^^ t0TSSo 

■ 2tt, **W**OSDS-PACB«ft a c»icJ:*^«ft^- rmftafe „ J i T . ife 

■ 3tt, M***<0S*£« U (a) ,-JtDC<D*ft*tt ( b ) **T H7 . 
M.S. (a) , Rtffcijfcjfcg: ( b ) %^®-c&z o 

»X3e**«f (a) . aatftHMO^a-^^ftTr^^-,^^^ 
©M*W*<B#3fe*** W (b) *5**-HT**. 



WO 02/36779 PCT/JPOl/09556 

19 

Si* LTA^Lfco 

£©#<&jg8S*wttic* £w#tt> *s##tt^p^fc^^^^{c^-r. 









#® 








Rite 




>5 




4 5t: 




&& 








Rtt 








gfctt 
















Rite 




Mitt 








&te 



WO 02/36779 

L-X^fcfy-X 

y*-x 

D -^rv-O — X 
L -^rv'D — X 

7 K — h— ;p 

#9* h-X 
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X )v r — 7 


mi± 


!7 :7 h— 7 


rr a jot. 






it y 7J P — 7> 


mm 




I7P! LlL. 










d — v 7 >r 7—7 
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1135 l_C 






2 Yif)V^>m 











T;V • • 7 s * — 5*-f^ y • /^f'JtDS?- (Bergey' s Manual of Dete 
rminative Bacteriology) VT&MTZ t, Zf)\>2 *;U5*U TJBKJg U 

tT«y;P^^;i/^U 7it^ntV^ (Yabuuchi, E., Kosako, Y. , Oyaizu, 



WO 02/36779 PCT/JPO 1/09556 

24 

H. , Yano, I., Hotta, H. , Hashimoto, Y. , Ezaki, T. and Arakawa, M. , Micro 
biol. Immunol. Vol36(l2), 1251-1275, 1992; International Journal of Syst 
ematic Bacteriology, Apr, 1993, P398-399) . 

*Hwm*>\*7)\'2*)\' : rv y • t/v>7 ks iw^omz-D^T, 

Mm&Ammfflftfft (Institute for Fermentation, Osaka) Xte&fc^fiJf 2S/?r 
t4^^1§#M (Japan Collection of Microorganisms, JCM)te:^i££ftT 



litj 








7 on 


4 5<C 


KSl 




100 


100 


JCM5506 




100 


100 




1Ht> 


100 


100 


JCM5507 




100 


100 






100 


100 


JCM2800 




100 


100 


JCM2801 




100 


100 


1F015124 *m&mft 


100 


100 


IF014595 7Ki§ttHi# 


100 


100 



7jtU^^h> . 10g 

&&mmm 1 g 
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NaCl 



5 g 



KH 2 P04 



2 g 



5 g 



Einol (ABLE Co. 0*) 0. 14g 

Total, mm* 1 L 



pHiS 



7 . 



2 



*^«^7L*4 < C, 10m 9, OOOXgTl^flt, «6 0g©f 

6 0 g<Z)^#:£l OmMCDU U ^Aliflm (pH6. 0) 7 V 

>?7UZ (XWMftffi 0*) Tl, 5 0 0Kg/cm 2 <Z)JE^II^iP^T, 

®#:i8i*^bfe. »u&ttittH£&8. oooxgTi o#ra, i^ii. mis 

I77i">a>^> H&iB&TTritoii-Xl 0 0 ifl 1 %iZUZ>£5\Zs 10m 
M'J >mts U ^AH®^ (pH6. 0) T?5$HRl»fc. fLT, 4t), «$> 
o<0Jt#bfcc jSa^a (4"C, 6 9, 8 0 0 g, 90^) , W««77 
^7>-3>Sr, 4<C7f\ 1 5 0 0 0 XgT15M ffig>t>L, -kfftfc^Jt. 

t<D-pjm^^y^^->3>\Z, mm<D0. 2 %Triton-Xl 0 0 1 OmM 

'J>^U^Al®i (pH8. 0) *JH^fe 0 M*r^> 0. 2% 

Triton-Xl 0 0 Sr^tf 1 OmMU >Wt* U (pH 8 . 0) T^Mfc 

gnfcDEAE-TOYOPEARL*7A (22mm I D X 20 c m IV- Ifc^ 

B#) *>/1£1S£, 10mMU>^'J^Aift (pH8. 

o) $*<Diiac\ o ~o. i5Mic^^ct ^ \z, m.mm^^i^x.> h~cmm i>fz a 

^-<Z)tjftMte5ml/m i nTffofc. GDHte#) 7 5 miI<Z)NaCl*flre»ffi$ tlfc, GDH 
SttSfc^77i'>'3 0. 2 %Triton-X 1 0 0 1 OmMU 

JlWJ±mffi& (PH8. 0 4*C) T?— Mlfco 
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$ Sfc»*fWlt*#*«c£, DEAE- 5 PW# ^ A (8 . 0 mm I D X 7 . 5 cm IV 
— , igjju 0*) KSUfc. -^(DiJ v Att^fe, 0. 2 %Triton-Xl 0 0 
tfl OmM'J U O&Mffite (pH6. 0) T¥SNt;£n-0>3, ?>A?n 

10mMU>t*'J^Aiit (pH8. 0 ) *OMC\<Dmm& 0 ~ 1 0 0 
mtifcteS &5\z, it^W^^v'xV hTj^ffibfco ^<Z)ffE5tte 1 ml/m L n T 

$%077^'>3 >&M®, 0. 2 % Triton-XlOO^ty 1 OmMU U V 

AiffJS (pH8. 0) KttU #*it§?»5|i£#*:, 

t?St#tl/T, 2,«-^njl/7x;H>l*7i/^ (DC IP) Rtf 
7it>y^ h^7x- h (PMS) *JBt^fc. SJftteTtf )J ^ >^z.-7 
F*3T0f^CO®^T5IJgL^:o 0.75mMPMS <h0.75mMD C I P^<fr25mMK U7HC 

ii»^pH8.o 20^ uzmmmmui&mtoistzo zwu^n* ifrm^Mit 

"S\ 2^F^^SJScgb^:„ ^{'^^^®7jcl00^I^fett7.5M^^120xil^^HPU 
Tsm^MLfc. jSmSfrSUa-fe^ (100 ju. L) RtfCltlSrffl V>TfHHT?€-55T 

ytxmwr (uvi6o, gimmipm, b#) zm^x. tfivu-xoMKm 

<Sife£, DC I P <Dwi$Lfa&-vfoz>mnm&mr$££'b\zmmvrz 0 DC I 

PW^flftftfcSt (22.23mMXcm- 1 ) fcffi^fc. Bft 1 (U) 

*»*I**K:"=>V>T, Native PAGBm^Uj^JS L fc. 
1% Triton-X100*$mris-Alanine«»tt>'X5 i A*ffl^ft: 8 - 2 5 % #U 

7^7 u^rs ^7-7x> N^n-esiiufe, *WM*m&m~e%>&*ft-2 

fco ?>nfft~?—t>-£ IT, fa^P7U> (Thyroglobulin) : 669kDa, 
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•7x'J? L > (Ferritin) : 440kDa, ts?7— tf (Catalase) : 232kDa> T )V H 
—if (Aldolase) : 158kDa, V '>M7J^$ > (Bovine Serum Albumin) : 67 
kDa> ^"AVl/y^> (Ovalbumin) : 43kDa, h U ^/v'/ — tfy (Chymotrypsi 
nogenA) : 25kDa, (D? ynzn&m ^tz 0 

^-CONative PAGE^WZOUT, Steffi L fc. *y;^£(T© 

2.0 OmM 7. 

0. ImM ^ha^-fh^yu^A 

0. 3mM 7i7"^>^ht^7i-h 

2 OmM T r i s -H C 1 ( p H 8 . 0 ) 

Native PAGEO^^^J; 0 , #S£fim3i-gi^T& £ £ £ > ^<Z)#^fi 

(eii#Mo u->3«7o , c, 30min, mmwz ntz*mm<Dm%k&&* 
u->5\znt, 30min, imss nrz*wm<Dm&%i&&KT) . 

SDS-PAGETmfaSkSb £ fx o fc. SDS-PAGEteTr is-Trici neH®?£ 
>rtt7m$fflMmT$k&*ft^fro Phast System(Pharmacia)tcJ;0, #HI<hJg 

Mzsmmizn-otzo mm* >nz? <Dmtt&wim\z£K)ft?M.m&m£i'fro sd 

S-PAGE«^i^c»i^«fc^T, ^i#^«^6 0 kDat4 3 kDaO^ >/\>7m.\Zftm 
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T, #8Pig«6 OkD ac£ a-try^-^y h t 4 3 kDa<D 0 -+r y h^Jjg-g- 

UT^S^t^l^^n, fro, ^n£^4j@^L;t 8S#:«J&LT<a£C: 

SDS-PAGET#{tg£tlfc4 3 kDa© :^>/1£?^Tf35>£> /3 -it^^--^ h£#U tT 

PSQ- 1 0) {CJ:D £ -iT-^a- y hCN*«7S y ®rS2?>J®&5££fTo fc. 

ft£ 1 6^Sfr S#f/&£nT^5££fr*§)ffr£&^*:. 

h^937-f-fc^Jfibfc. ^ilt, TSK gel G 
3 0 0 OSW OKV- («0 fi) (8. OmmID X3 0 

cm mv-. m^c, h*> > i omv>wt*vv&mmm (ph6. o) ^o. 

3M NaCltO. 1 XTriton-X100*-&tr*«tT?W'fb$nT^*. 79^^3 
> (12 5^1) £&£>fco 7O0*>/^«V-;& — fc^MfMS©^^ 
fcjrr*fc«>fcfflV>fc. ^W^S7-*-tlt> ^O^ny«J> (Thyroglo 
bulin) : 669kDa, 7i'Jf> (Ferritin) : 440kDa, if (Catalase) 

: 232kDa» T^F^— fe? (Aldolase) : 158kDa, ^ v-JfatfT^ys > (Bovine 
Serum Albumin) : 67kDa, #JVU7S.> (Ovalbumin) : 43kDa, +t h ij y«> 
/— y> (ChymotrypsinogenA) : 25kDa, £#|V*fco 
^W*©^^****^ 8 OkDaT&3;r £fr\ JdR^tlfc. 

Tr i s -HC imffiffi., pH8. 0 f^T, & £>fr C«6 1 ^B5»£iKT'f > 
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##*Jgtt£«ljeLfc (03 (b) #JRI) o 

****70 , CT?30»IW»MaLfc«^©^«6 OkD a^M'J 3^7^ 

Tr i s-HC lift, pH8. 0*T, * 1 ^IBBHEfitfET-f 
fi«tt75lCMjfifc*&nfc (0 4 (a) #H§) . 
»*iStt£W£Lfc (04 (b) #81) o 

^gflFtfrfcTT^fc. 05 (a) (b) tt, Mllt^O (^Lo-XO^&T 

&g]itJ<Z)#tfbGDHc2&Ste, 409nmfc«HRWfctr--*£3SU Sfc, ^;PP 
— XCD#ffiTT?^-tl«417nm'\^^rTb, 5Z3nmRi;550nmll2'D©S 
Sh?-*j&tj|&nfc (05 a) . *flWl:> £&M^T«409nml£43W-5#3£ 

ttfce-*#jt,&nfc<fc0 (05b) , »Ybsa&rx«7cS!<omteas)&:avi*j 

J*»fflaieoBfc{b^GDH» ttfetWGDH, OSfcJR&^teGluconobacter sp. 
&£UteAcetobacter sp. <7)^t Koyt— t?f h £ P — A^fC-n -ffclfC^T V* <£> 




WO 02/36779 



PCT/JPO 1/09556 



MlsT^fc (^TOMti. Adachi.O. .Tayama.K. , Shinagawa, E. , Matsushit 
a.K. and Ameyama.M. (1978) Agr. Biol. Chem. , 42, 2045-2056. ; Adachi.O., Miyag 
awa.E., Matsushi ta.K. and Ameyama.M. (1978) Agr. Biol. Chem. , 42, 2331-2340; 
Ameyama.M. and Adachi. 0. , (1982) Methods Enzymol. , 89, 450-457; Adachi.O., 
Tayama.K., Shinagawa, E. , Matsushi ta, K. and Ameyama, M. (1980) Agr. Biol. Ch 
em. , 44, 503-515; Ameyama.M. and Adachi. 0. (1982) Methods Enzymol. , 89, 491-4 
97) , 



^^K>-£x>i*— (&*£i¥ffr!>f, PPSQ-10) Cil375y $?IB^J £ 
N*^5^S{Cffi^^^y^>7- h*«!l(Z)iggeB^J (@3^iJ#-^6) R^C5fc««5 

»a6©T>^"t>^«nc«ar*u n—xmom&mm (@a^j#^-7) £#02 

id^ViKSl^O^/ Al:*fbTP C R£?t&o£:£;I3, m5 0 b p Ojte^Wr 

^■9-r-7«-iia*^trti[a6E^j5 8«[*«t*i«stife. ccd^s, pcr^^-t 
bb^j (sb^j#-^8) *t&ms*u ^wae^wM-^e-y-ri-?/ hoate^w 
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2 4 6 6 (DmSiE^JK^TSaiRSnS 575 y £ <E> * M 

# ifi m - T 25 % t. « ^ b tz Z\ £ * r5 V> T ^ -5 . 

x, mmm^ 1 4 j ©m*#^-2 386-2451 o^*@b?>j«> 3 -17-^0.- 
$n§75 ymmmu. %&&mn 4 ©7 s smmmn? == smmm ~ 2 2 k« 

ggflSgil 1 0 

0. 1% Triton X-lOORtflmMCaCU^fr 5 OmMU >&t) U <?AHflm (p 
H7. 5) 4 J ^*|fM»^S.^maS^NADffi^^GDH (NAD-GDHt H&f) 





SI2 




(%) 




(#> 


NAD-GDH 




0 

1 5 
3 0 




10 0 
2 0 
5 


10 0 
10 0 
10 0 



mmmio gdh a-y-7=L-y b*n-F-?z>m.fc^v>mM 

<1>7VP^4n;I/^UT ♦ -fe/V>T KSl^£><Z)g!£#:DNA<Diflag 



WO 02/36779 PCT/JPOl/09556 

32 

-ri2it>?>, mmm%7im&mM(.7$V'<.'7h> iog, ^©jfttti^ ig> Naci 5 

g^ KH 2 P0 4 2 g, 5g; 1 L, pH 7. 2) £ffl(,iT» 34tT-^Illft„ 

Mmisfcmft&&>bftmm\Z.±r)mULfZo £OM#£lOmM NaCK 20mMTris-H 
CI (pH8. 0) , ImM EDTA, 0. 5% SDS, 100 Mg/mlO^n-^-f i — -fefK^^tP^^^S 

TSI^l O^ra^Lfc^, J:f»£le]jKLfc. ^tlKi&iggS 

0. 3MKu££ck-3 izm&i- h U ^ASrjjn*., 2ii©I^/-J^IgbTt^i 
K^£#DNA£#r£fcl$-fr/r o £n£# t^TT < ^ £ 0 , ?0*X^y-;i/ 

<2>GDH att^rLn^ h<DN*^T^ /mBB^J©^^ 

t ^ yiv-7x>-tj-- (MiSft^Sk ppsq-io) vmmrs. ;mmm<D 
Vkfe&n-otc, ^-w^m, *Bmiz\z&mm-n3v>7=i ;&mm\zjs^Tys.y 

<3> a-VryzL— v h?rn— HT-Sjte^O^ D — - >^ 

< 1 >Tfifg3LfcDNAl m g £f&l^3fsSau3AlTI^#£?L;£o iin£CIAP 

perCosI (7, h 7 >*h^ £ A¥0 ^BamHI^LSL, T4 DNAU — tf J; D > Su 
perCosIt a -1 5tfc*;fc<D^£#DNAItf H-£Sau3AITB!^#fl? bT§ £ tlfcDNAgrtf- 
£*a#-&/u£: 0 *§e>tlfc*g.j&*.DNAl?X>'x U 1 7 • 3 »J XL-1 Blue MR (X h ^ 
i^->t^5Af) ^^Kfet^U^o ^S|i|fc&#:teSuperCosI±(D^£4&SIM; 
-e&£**v-f '>>Wtt*3j;rj?T>kf>,U >MmzVfz.&-oTl0ug/m\<D**^ 
->>^J;r^25wg/mlOT>e>"J >£^tTLB3|S^ie#> £>iI8t Ufc. #6tlfe 

Mfe&.mzmmL, ^^^~-^\znt^m7mmm^^mm\zi7u-y^mm 
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<4>V-7!rn—~>ir 

< 3 >T#S>ftfca+J-:7'rL- y h&n— Hi"«jt€ : ?*'&tf3^5 HSuperCos 
1^6, e9SJt£^£^tfDNABFrJt£f3tgLfc 0 ^3X5 F**S$fAjft'£ : ?»rM-& 
fMIRW**NotIfcJ:D«JDttJL&. £ C9DNA»r it SfHMJfcXbalT&S U fn6 

<0*ffl-&xbai-erai'bLfc7 r 5*$ Hpuci8cia^ii/u«?. &i? AfUfM-^^ty^^ 

A5 FpUC18TX~>x Ut7 • 3 UDH5aMCR**^HIESiL, T>fcT:>U >50*ig 
©LBigJfeTigftU *tt^n<B«jfi©GDHi£tf:£<3>£ra«teW'*& 0 ^CDifS 

<5>i£gg2?»JO&£ 

«7 5 /mia^JSrn-Kf *>DNAIB#|j&*auB£ft, £c/)gB?ij£^tr >J- 
KSlttca-th^i— y hOSDS-PAGETfet&S.tlfcfl-TSe OkDa CSS-gt 

$fer ^ ^ * - Kjf at * ite^ * ^t© <k 5 \z mm l & . 

•5^, PCR i EJt6fc«k0i««U&. PCRRJ6K«#ccd 1 JfiCD^-y d 1 *^ 
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5' -CCCAAGCTTGGGCCGATACCGATACGCA-3' (iS?>J#^ 9 ) 
CJA-X) 

5' -GAGAAGCTTTCCGCACGGTCAGACTTCC-3' (@B^J#^- 1 0) 

L AG-CTS (S I GMAtt) <D 9 n - ~ > ^ffl5 & T * 5 Hi nd 1 1 1 fd if A b fc . # £ *1 
^7X5 F*pFLAG-CTS/a£lfr£b:fc:. 

1912^^X5 F pFL AG-CTS/ a TI y ~>x U t7 • 3 U DH5aMCR^il 
ilESlU 7>tf'>U>5 0/t g/m 1 SttfL B*^igifcT£DSP P - — 

£S>£pKS 1 if ABfH-KtniT, a+h^a.-^ ^ GD±2Jftfc:|| lTt-^> U 

^jgitg^ (SB?iJ#^ 1 ^m*#-^2 5 8~7 6 1) ^ffi^nfe. d©«jgjt 
aitya.- y hen- F«*©-hi«fc, r^y^--y h£n — I* 

5' -CATGCCATGGCACACAACGACAACACT-3' (IB^J#-^ 1 1 ) 

(un-x) 

5' -CCCAAGCTTGGGTCAGACTTCCTTCTTCAGC-3' (IBM#^ 12) 
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Z(D?CMZ&QMm2tlit&mi^<D5' 5fcSg£NcoK 3' 3fc$8£HindII ITifrffc L 
^^—pTrc99A (Pharmacia^) D-~ > >/m>tiL~Z&Z>, Ncol/Hindlll 
KjfAbfco #?>nfc^77$ F£pTrc99A/r + a t#^bfc 0 

1912^7^5 KpTrc99A/r + a (3 <fc l^iUb7- 3UDH5 aMCRtfc 
ZMnmmh. 7>hf>-U > 5 0 /zg/mI£^tiLBfj^i§*|fST3Ei;&:3D:z--£ 

WEpKSh pFLAG-CTS/a , pTrc99A/r + a CD^-ft^ D CD zf^T, 5 F KJ; o Tm 
<D*kM*ft ofc. #7#Kfe^#:*T>fcf^U >50Mg/ml*^^LB^^3m 1 

»u 3 7icti 2mmmm*?r<<K m>L^mmiz^y)m^mm^ft 9 z\<nm 

%&*7V>^7°\s7, (1500kgf) T^bfe^, m&>b (413, 160,400Xg, 90 
#) tCJ; DJ^®5^ (lOmMU >i?* U e7AM«pH6.0) £#gfb#:o 

b-9-;U^x - h (mPMS)*5j;tX5. 94 # M<3D2, 6-^^ p a 7 x. J - 
;K y F7;c/-;MDCIP)£^tM0mMU >m^7 U ?A*I«*l£(pH7.0)fc«fctK B 

pKSHli^^Mig^iS*^^® + + 

pTrc99A/r + a^d;^)7BKte^#:^»J^^® + + + 

cti7'7'a--^hcD^^m^j: ^^pFLAG-cTs/ a\z£ i&nmt&frmmi&frm <d 

# Si iflWi h M ^ GDH?&& £ ^ b £ „ 
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$l£Ufc 0 GDH«ttcoM^tt594^MCD^^;!/7x^-> ? >^ M^;P7 x— h (mPMS) 
*«fctK5. 94#MC92, 6-5>2r P07 i/-JK >F7i7 — ;P (DCIP) fc^tMOnllU 
U £A&«&(pH7.0)(Z)*TfToit. irjC^® fc LT^n- 

XSrSSi bTjP^.37 , CT i -1' >4 1 3.^— h bfcBtO9DCIP<Z)600nii)CD©;)E^^b£ 

§3<Z>GDH£/B^T, 0.01~1.0nM©ttfflT?^;Hi— X<Z)5tS£fT5 Z.tifiT*£1t. 

Xh2 0mg$ft]^T«Ml?tfc. fi^Ufcg^ K * - # > ^ 

±TW*Ufc. 1 XO^^jl/TJPft HS^tf 1 OmM MOPS 

<pH7. 0) tfTSlT3 O^MlLfc^ 2 0mM'J^>mi 
OmM MOPSTO (pH7. 0 ) <p TilT 2 0 ^Kitll UT^^^T 
;|/ftF57D>^>^Lf: 0 uOti^l OmM MOPSilS (pH7. 

— ^JttzK#W**H^bUfc»*-fe>U— *fflViT> 0.05 mM~5.0mMCD^H 
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g&mmz &?T'&t>Mt*mmw(D aV73L—y h(249u/mg $>nzm 1 

1 OmM MOPSill (pH7. 0) ^Ttn!3 O^IILfct, 2 0 
mMU^>miOmM MOP SitjR (pH7. 0) 4>TIIT2 0M 
M3SLT^;P^;l/T;P^t H^^a>y^r>^Lfco refill OmM MOP 

srnmm (pH7. o) *T^MTmiim±¥«Hfc£i2-fco mm^4 < x:x^ 

MffE«ffi£tfMB8&£: IT, #BlSi^A g/Ag C 1 , MICP t^i^ffi^, 
tf)\,a-xm\}\Z£Z>Jfo&nffim&mfeVtc:o IMttlmM^ h^~>PMS- 

fcj&i;;fc««##sn&j:££*WL;fc:. 
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mfeVfro Gdllfe &<D Mfemv i u M<V * ^ )V y *i->>>* Mt^7i- h (mPMS) 
& 6-v?^ Dd7i7 >p7x / (DCIP) ^^triOmMU 

>mt> u <i7A^»M(pH7.o)cD^r-ff wmmw&ktfm'gtisTt/jva- 

£ LTJDA37 c CT-< >^zl^- h bfcB#(DDCIP(D600ninO©^af^{b^ 

*n<nsm*m^x, o.oi~i.omMoi£fflT^;i/3-x<7)^a*ff -5 Jit^^rc. 
*j|^l2-e#e > tifc^^^co^;pn-xj^7K^^ <25^&) 

iTlfllL d©fi§l%©^l/^;k7;Prth*^tf 1 OmM MOPS 
(pH7. 0) + 0#MSLfc^ 2 0mM'J^>^tri 

OmM MOPSiW (pH7. 0 ) 2 0 7>MjaH bT^l^UT 

^T't H^^P^^>^U/to ^©iiSl OmM MOPSItH (pH7. 

Mf3*gl*^fflSt LT, #|gl:Ag/AgCl, ^KP t«@£ffl^, 

;l/3i-Xlft7jc^^m*@^'fbL.fc#*-fe>i7— *m^X. 0.05 mM~5.0mM<7)$gg 
t?^;i/n-XCO^S^rff v £ t^T^fc (06) c 
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mjfcm\2\Z£^T'&t3nrz*mft*M<D a*)-73-— v M249U/mg *>/^S) 1 

0 U£#-#>^-X h 5 Omg^rlJDAT^i^^$-&fco J; < fi-g-Lfc 

1 OmM MOPSi« (pH7. 0) ^TliT3 O^MIUm 20 
mM'J^>^10mM MOPSl« (pH7. 0) tTilt 2 0 #M 
fflllT^l/^^T^f t F*^ny*>^L;&. ^©IS^lOmM MOP 
Sjg« (pH7. 0) *^ffiTlP#|Sm±¥«te$-frfco tiH4 < CTffi# 

WBtfiS^SfcLT, #IgCAg/AgCK »IfcPtti*jfl^ 

fefc«6, WKJte^ * *> £ fcGDH&lfc*tft*DNAftaS^:fc*fcWI«'r* £ 
•5. 
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n - x <d mykmfc is £ mm-r 2> c 

6 0 k D a £5H^S£J4 3 kDa^^tt^y h;fr£>&3c 

Dtsk gei g 3 o o o sw ofcy- c«o $$) V>&y;HI»£ 

4 5*Cfd-jE (T r i s - HC 1 pH 8. 0) . 
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6 0 kD a £#^§^4 3 kDa^W^Zy h/^£>&&„ 
(DTSK gel G 3 0 0 0 SW ($7- (ft) g) $ffl^fcyMI>D7 
h^7 7^-i3^^T, ^1153 8 OkDa^^T. 

45 < Ctti2 (Tr i s-HCliW, pH8. 0) o 

11. UiB^fi6 OkDaOli-^az^h^ EWf 3 ^2 
-12 ©75 y^l3^JSr^tydi:^<i#^:<h-r^)M^3S8~ 1 0 ©VrTftjfc— JHfc 

ih« © y ;i/ n - x jK7jc^^m 0 

1 2. WIB4 3 kD &<D*jr73.=.v h <DN5fcSBj&*E#l## 5 ®7 5 7 ^iBJiJS: 

w-r 8~ii <zn>r*ia> 1 ^ke*©^;^-.*!*****. 

13. mm&^mme 0 kD a<D^3.-y h**EJlT© (A) (B) k 

^-r * y^zn-e&zm&m 1 1 me*©^;^-;^****. 

(B) @H2?iJ#-^3 0T5 /MBIKfcHT, lX^t©7i/g!!Si^gi, 

1 4. 4 S'Cttifii: 7 5^ttjGK^n^n^4lf-*£W1-&£££#m<h-9- 
£f»#Ht 6 E*©401/3-;*Ilft**»*. 

15. mmm i oiaa©^^— y ft*ot, ss^j 

##5 07> y^J^ftSui^tt^^ h^D-AC, 

16. ffjfcJg 1 513^©?- DACC- SB£:n — H U SB?tJ#^ 8 KIB^© 

17. ffi^J^ 1 5f3«©^ h^D— AC©— @3?>J#*t 1 fclE&CD 
i£ggB?>J©-5*>i£S#-^2 3 8 6-2 4 6 7©I«S5!|fttf SDNA, 
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18. m&mi 5l3«©^h^O-AC©^^^-J|/^^K^a-h*b, &?>J# 
^1 O^SSB^J<^-5^^S#^2 386~2451 (£>&»@E?>J££tyDN A. 

19. ^b^n-ACO>/^^Jl/^^h*T*oT, BB?»J#-^4<Z)T5ymiB^J 
05S75/I?#^1~2 2 0T5y^g2^J^Wr«>^y^ Ho 

2 0. TIEteS5£;fr-r5*>/-^Sto 

6 0 k D a ^^i"o 

7 SlCttifi (T r i s - HC 1 Ift, pH 8 . 0) . 
2 1. SB?iJ#-*§-3 {C*3V^TT5 2 ~ 1 2 COT^ / ^SB^J^t? £ £ 

Jit 2 OfBmco^>;^». 
22. Mffi^>/\°^SCWF<Z) (A) (B) ^^f^ >/t^K 

JH2 iEmo^;vn-xiUi7jcm^^. 

(a) sa^i##3(DT^ymse^j^*fr^^>^^M. 

(b> sh^j#-^3 ©7$ smmmz&^r. i3uzm%i(D'7$;mnm&mm. 

2 3. PiTO (A) (B) K^-r*>/^ffo 

(A) gH3?>J#^-3 0T5ymie^J ; £WT^^>/1^So 

(B) S5^l#-^-3 075 y^SB^J^*5^T, lX«|g£fc<737$y$^g#te&, 

2 4. EATO (A) (B) i:^t^>/^«$n-Ft5DNA. 

(A) E?«J#^3(27$ymiE^£^-r£*>/^®o 

(b) sa^j#^-3(DT5/^aa^j^*3^T. 1 x\zw.&cd7 s. ;wt&mt>mwk. 
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2 5. ETF© (a) (b) l:^tDNATft5«[*«2 4Et®DNA. 

(a) S^JS-Sg- 1 <Z5i£XBE?<J<Z>5 7 6 4-2 3 8 0**6&*lfcafcfiB 

(b) ia^J## 1 <0ttt*R?iJ©3-5, *IS##7 6 4- 2 3 8 0^£>&SmSIB 
DNAo 

2 6. f»3^3S2 4Xte2 5 CfSt^DNA^tttSfi^A.^^^-. 

2 7. 1 8tmOzy^i-^^y^^W0 -V7=L~y h*3— H*T*tt 

«SS^J ; &^'^ffi*3l2 6HB«c<7)M^A^^^-o 

2 8. M2 4Xtt2 5CI2t0DNA, XtefflfJfcJJi 2 6 Xte 2 7 KIB^CDiffi 

2 9. 8IB«<D^f?fc&#£*#bT> MIBDN ACO^^j^^t IT^ 

3 0 . :7\>l^tfUl,7=>J T • t/V>7KS It (FERM BP-7 3 0 6) . 

3 1. ff2fcJK6~l 4 0V5f *13^— flifc|E*fc©^;p3 — W^2 
0-2 3©V>rn#— ^KBBtt©* W^3^2 7 O^KteSI^, x«w 

^«3 o iz&m<Dm&&^tsmmnm%m^r£tf)i>n--x*:>*)-. 

32. »^3i6- 1 4©v>-rn^-3i{ciSft^^ , ;i/3-xiiK*m»^> xtew* 

3^2 0-2 3 ©Hfn**— JK©*>/ , <*Jt* , &tf20Hi — X7yt<4»; ho 

3 3. IB^J#^2C0T^ymSB^J*W-r^^>A°^K. 

3 4. E*J#^2<87 5>'»E^J£WT£*>/1*Jl£:3— Ht"*DNA. 

35. ib^j#^ i (Dm.&mm<Dz>t>s sstf 2 5 8-7 6 ifl*&fc*«ti£Kai 

^ty»^3 4fB«05DNA. 

3 6. »*«3 4Xtt3 5fcEtODNA4:, 2 4 X« 2 5 fc8Efc©D N 

A*u©0C^tfDNA. 

3 7. E*J#^ 1 CD^M*!©^. ISf ^ 2 5 8 ~ 2 3 8 0 ^ ^ ^ §i|SiB 
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4 0. |f^3S3 6X(i3 7 fcBa«©DNAXttf»^*3 8X»3 9 £E8®ffl& 

41. w^^4 0E«<z>jBsnE*u**i&*L*t\ 6x«3 7cibi©d 
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SEQUENCE LISTING 

<U0> SODE, Koji 

<120> «f*^Jl/3-XJW**»*»L^KJBl**»*<©»ifi*«c 

<130> K01262 

<U1> 2001-10-31 

<150> JP 2000-332085 
<151> 2000-10-31 

<150> JP 2000-357102 
<151> 2000-11-24 

<150> JP 2001-276832 
<151> 2001-09-12 

<160> 12 

<170> Patentln Ver. 2.0 
<210> 1 
<2ll> 2467 
<212> DNA 

<213> Burkhorder ia cepacia 

<220> 
<221> CDS 

<222> (258). . (761) 

<220> 
<221> CDS 

<222> (764).. (2380) 

<220> 
<221> CDS 

<222> (2386).. (2466) 
<400> 1 

aagctttctg tttgattgca cgcgattcta accgagcgtc tgtgaggcgg aacgcgacat 60 
gcttcgtgtc gcacacgtgt cgcgccgacg acacaaaaat gcagcgaaat ggctgatcgt 120 
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tacgaatggc tgacacattg aatggactat aaaaccattg tccgttccgg aatgtgcgcg 180 
tacatttcag gtccgcgccg atttttgaga aatatcaagc gtggttttcc cgaatccggt 240 
gttcgagaga aggaaac atg cac aac gac aac act ccc cac teg cgt cgc 290 

Met His Asn Asp Asn Thr Pro His Ser Arg Arg 
1 5 10 

cac ggc gac gca gec gca tea ggc ate acg egg cgt caa tgg ttg caa 338 
His Gly Asp Ala Ala Ala Ser Gly He Thr Arg Arg Gin Trp Leu Gin 

15 20 25 

ggc gcg ctg gcg ctg acc gca gcg ggc etc acg ggt teg ctg aca ttg 386 
Gly Ala Leu Ala Leu Thr Ala Ala Gly Leu Thr Gly Ser Leu Thr Leu 

30 35 40 

egg gcg ctt gca gac aac ccc ggc act gcg ccg etc gat acg ttc atg 434 
Arg Ala Leu Ala Asp Asn Pro Gly Thr Ala Pro Leu Asp Thr Phe Met 

45 50 55 

acg ctt tec gaa teg ctg acc ggc aag aaa ggg etc age cgc gtg ate 482 
Thr Leu Ser Glu Ser Leu Thr Gly Lys Lys Gly Leu Ser Arg Yal lie 
60 65 70 75 

ggc gag cgc ctg ctg cag gcg ctg cag aag ggc teg ttc aag acg gec 530 
Gly Glu Arg Leu Leu Gin Ala Leu Gin Lys Gly Ser Phe Lys Thr Ala 

80 85 90 

gac age ctg ccg cag etc gee ggc gcg etc gcg tec ggt teg ctg acg 578 
Asp Ser Leu Pro Gin Leu Ala Gly Ala Leu Ala Ser Gly Ser Leu Thr 

95 100 105 

cct gaa cag gaa teg etc gca ctg acg ate etc gag gee tgg tat etc 626 
Pro Glu Gin Glu Ser Leu Ala Leu Thr lie Leu Glu Ala Trp Tyr Leu 

110 115 120 

ggc ate gtc gac aac gtc gtg att acg tac gag gaa gca tta atg ttc 674 
Gly He Yal Asp Asn Yal Val He Thr Tyr Glu Glu Ala Leu Met Phe 

125 130 135 

ggc gtc gtg tec gat acg etc gtg ate cgt teg tat tgc ccc aac aaa 722 
Gly Val Val Ser Asp Thr Leu Val He Arg Ser Tyr Cys Pro Asn Lys 
140 145 150 155 

ccc ggc ttc tgg gee gac aaa ccg ate gag agg caa gec tg atg gec 769 
Pro Gly Phe Trp Ala Asp Lys Pro He Glu Arg Gin Ala Met Ala 
160 165 170 

gat acc gat acg caa aag gee gac gtc gtc gtc gtt gga teg ggt gtc 817 
Asp Thr Asp Thr Gin Lys Ala Asp Val Yal Val Val Gly Ser Gly Val 

175 180 185 

gcg ggc gcg ate gtc gcg cat cag etc gcg atg gcg ggc aag gcg gtg 865 
Ala Gly Ala He Val Ala His Gin Leu Ala Met Ala Gly Lys Ala Yal 

190 195 200 

ate ctg etc gaa gcg ggc ccg cgc atg ccg cgc tgg gaa ate gtc gag 913 
lie Leu Leu Giu Ala Gly Pro Arg Met Pro Arg Trp Glu He Val Glu 
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205 210 215 

cgc ttc cgc aat cag ccc gac aag atg gac ttc atg gcg ccg tac ccg 961 
Arg Phe Arg Asn Gin Pro Asp Lys Met Asp Phe Met Ala Pro Tyr Pro 

220 225 230 

teg age ccc tgg gcg ccg cat ccc gag tac ggc ccg ccg aac gac tac 1009 
Ser Ser Pro Trp Ala Pro His Pro Glu Tyr Gly Pro Pro Asn Asp Tyr 
235 240 245 250 

ctg ate ctg aag ggc gag cac aag ttc aac teg cag tac ate cgc gcg 1057 
Leu He Leu Lys Gly Glu His Lys Phe Asn Ser Gin Tyr He Arg Ala 

255 260 265 

gtg ggc ggc acg acg tgg cac tgg gec gcg teg gcg tgg cgc ttc att 1105 
Val Gly Gly Thr Thr Trp His Trp Ala Ala Ser Ala Trp Arg Phe He 

270 275 . 280 

ccg aac gac ttc aag atg aag age gtg tac ggc gtc ggc cgc gac tgg 1153 
Pro Asn Asp Phe Lys Met Lys Ser Val Tyr Gly Val Gly Arg Asp Trp 

285 290 295 

ccg ate cag tac gac gat etc gag ccg tac tat cag cgc gcg gag gaa 1201 
Pro He Gin Tyr Asp Asp Leu Glu Pro Tyr Tyr Gin Arg Ala Glu Glu 

300 305 310 

gag etc ggc gtg tgg ggc ccg ggc ccc gag gaa gat ctg tac teg ccg 1249 
Glu Leu Gly Val Trp Gly Pro Gly Pro Glu Glu Asp Leu Tyr Ser Pro 
315 320 325 330 

cgc aag cag ccg tat ccg atg ccg ccg ctg ccg ttg teg ttc aac gag 1297 
Arg Lys Gin Pro Tyr Pro Met Pro Pro Leu Pro Leu Ser Phe Asn Glu 

335 340 345 

cag acc ate aag acg gcg ctg aac aac tac gat ccg aag ttc cat gtc 1345 
Gin Thr He Lys Thr Ala Leu Asn Asn Tyr Asp Pro Lys Phe His Val 

350 355 360 

gtg acc gag ccg gtc gcg cgc aac age cgc ccg tac gac ggc cgc ccg 1393 
Val Thr Glu Pro Val Ala Arg Asn Ser Arg Pro Tyr Asp Gly Arg Pro 

365 370 375 

act tgt tgc ggc aac aac aac tgc atg ccg ate tgc ccg ate ggc gcg 1441 
Thr Cys Cys Gly Asn Asn Asn Cys Met Pro He Cys Pro He Gly Ala 

380 385 390 

atg tac aac ggc ate gtg cac gtc gag aag gee gaa cgc gec ggc gcg 1489 
Met Tyr Asn Gly He Val His Val Glu Lys Ala Glu Arg Ala Gly Ala 
395 400 405 410 

aag ctg ate gag aac gcg gtc gtc tac aag etc gag acg ggc ccg gac 1537 
Lys Leu lie Glu Asn Ala Val Val Tyr Lys Leu Glu Thr Gly Pro Asp 

415 420 425 

aag cgc ate gtc gcg gcg etc tac aag gac aag acg ggc gec gag cat 1585 
Lys Arg He Val Ala Ala Leu Tyr Lys Asp Lys Thr Gly Ala Glu His 
430 435 440 
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cgc gtc gaa ggc aag tat ttc gtg etc gec gcg aac ggc ate gag acg 1633 
Arg Val Glu Gly Lys Tyr Phe Val Leu Ala Ala Asn Gly He Glu Thr 

445 450 455 

ccg aag ate ctg ctg atg tec gcg aac cgc gat ttc ccg aac ggt gtc 1681 
Pro Lys He Leu Leu Met Ser Ala Asn Arg Asp Phe Pro Asn Gly Val 

460 465 470 

gcg aac age teg gac atg gtc ggc cgc aac ctg atg gac cat ccg ggc 1729 
Ala Asn Ser Ser Asp Met Val Gly Arg Asn Leu Met Asp His Pro Gly 
475 480 485 490 

ace ggc gtg teg ttc tat gcg age gag aag ctg tgg ccg ggc cgc ggc 1777 
Thr Gly Val Ser Phe Tyr Ala Ser Glu Lys Leu Trp Pro Gly Arg Gly 

495 500 505 

ccg cag gag atg acg teg ctg ate ggt ttc cgc gac ggt ccg ttc cgc 1825 
Pro Gin Glu Met Thr Ser Leu He Gly Phe Arg Asp Gly Pro Phe Arg 

510 515 520 

gcg ace gaa gcg gcg aag aag ate cac ctg teg aac ctg teg cgc ate 1873 
Ala Thr Glu Ala Ala Lys Lys He His Leu Ser Asn Leu Ser Arg lie 

525 530 535 

gac cag gag acg cag aag ate ttc aag gec ggc aag ctg atg aag ccc 1921 
Asp Gin Glu Thr Gin Lys He Phe Lys Ala Gly Lys Leu Met Lys Pro 

540 545 550 

gac gag etc gac gcg cag ate cgc gac cgt tec gca cgc tac gtg cag 1969 
Asp Glu Leu Asp Ala Gin He Arg Asp Arg Ser Ala Arg Tyr Val Gin 
555 560 565 570 

ttc gac tgc ttc cac gaa ate ctg ccg caa ccc gag aac cgc ate gtg 2017 
Phe Asp Cys Phe His Glu lie Leu Pro Gin Pro Glu Asn Arg He Val 

575 580 585 

ccg age aag acg gcg ace gat gcg ate ggc att ccg cgc ccc gag ate 2065 
Pro Ser Lys Thr Ala Thr Asp Ala lie Gly He Pro Arg Pro Glu lie 

590 595 600 

acg tat gcg ate gac gac tac gtg aag cgc ggc gec gcg cat acg cgc 2113 
Thr Tyr Ala lie Asp Asp Tyr Val Lys Arg Gly Ala Ala His Thr Arg 

605 610 615 

gag gtc tac gcg ace gec gcg aag gtg etc ggc ggc acg gac gtc gtg 2161 
Glu Val Tyr Ala Thr Ala Ala Lys Val Leu Gly Gly Thr Asp Val Val 

620 625 630 

ttc aac gac gaa ttc gcg ccg aac aat cac ate acg ggc teg acg ate 2209 
Phe Asn Asp Glu Phe Ala Pro Asn Asn His He Thr Gly Ser Thr He 
635 640 645 650 

atg ggc gee gat gcg cgc gac tec gtc gtc gac aag gac tgc cgc acg 2257 
Met Gly Ala Asp Ala Arg Asp Ser Val Val Asp Lys Asp Cys Arg Thr 

655 660 665 

ttc gac cat ccg aac ctg ttc att teg age age gcg acg atg ccg ace 2305 
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Phe Asp 


His 


Pro 


Asn 


Leu 


Phe 


He 


Ser 


Ser Ser Ala Thr Met Pro Thr 








670 










675 


680 




gtc ggt 


acc 


gta 


aac 


gtg 


acg 


c tg 


acg 


ate gcc gcg etc gcg ctg egg 


2353 


Val Gly 


Thr 


Val 


Asn 


Val 


Thr 


Leu 


Thr 


He Ala Ala Leu Ala Leu Arg 






685 










690 




695 




atg teg 


gac 


acg 


c tg 


aag 


aag 


gaa 


gtc 


tgacc gtg egg aaa tct act etc 


2403 


Met Ser 


Asp 


Thr 


Leu 


Lys 


Lys 


Glu 


Val 


Val Arg Lys Ser Thr Leu 




700 










705 






710 




act ttc 


etc 


ate 


gcc 


gge 


tgc 


etc 


gcg 


ttg ccg ggc ttc gcg cgc gcg 


2451 


Thr Phe 


Leu 


He 


Ala 


Gly 


Cys 


Leu Ala Leu Pro Gly Phe Ala Arg Ala 




715 










720 






725 




gcc gat 


gcg 


gcc 


gat 


c 










2467 


Ala Asp 


Ala 


Ala 


Asp 















<210> 2 

<211> 168 

<212> PRT 

<213> Burkhorderia cepacia 



<400> 2 



Met His 


Asn 


Asp 


Asn 


Thr Pro 


His Ser Arg Arg His Gly Asp Ala Ala 


1 






5 




10 15 


Ala Ser 


Gly 


lie 


Thr 


Arg Arg Gin Trp Leu Gin Gly Ala Leu Ala Leu 






20 






25 30 


Thr Ala 


Ala 


Gly 


Leu 


Thr Gly 


Ser Leu Thr Leu Arg Ala Leu Ala Asp 




35 








40 45 


Asn Pro 


Gly 


Thr 


Ala 


Pro Leu 


Asp Thr Phe Met Thr Leu Ser Glu Ser 


50 








55 


60 


Leu Thr 


Gly 


Lys 


Lys 


Gly Leu 


Ser Arg Val He Gly Glu Arg Leu Leu 


65 








70 


75 80 


Gin Ala 


Leu 


Gin 


Lys 


Gly Ser 


Phe Lys Thr Ala Asp Ser Leu Pro Gin 








85 




90 95 


Leu Ala 


Gly 


Ala 


Leu 


Ala Ser 


Gly Ser Leu Thr Pro Glu Gin Glu Ser 






100 






105 110 


Leu Ala 


Leu 


Thr 


He 


Leu Glu 


Ala Trp Tyr Leu Gly He Val Asp Asn 




115 








120 125 


Val Val 


He 


Thr 


Tyr 


Glu Glu 


Ala Leu Met Phe Gly Val Val Ser Asp 


130 








135 


140 


Thr Leu 


Val 


He 


Arg 


Ser Tyr 


Cys Pro Asn Lys Pro Gly Phe Trp Ala 


145 








150 


155 160 


Asp Lys 


Pro 


He 


Glu 


Arg Gin Ala 








165 
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<210> 3 
<211> 539 
<212> PRT 

<213> Burkhorderia cepacia 



<400> 3 



Met Ala 


Asp 


Thr 


Asp 


Thr 


Gin Lys 


Ala 


Asp Val 


Val 


Val Val 


Gly 


Ser 


1 






5 










10 








15 




Gly Val 


Ala 


Gly 


Ala 


He 


Val 


Ala 


His 


Gin 


Leu 


Ala 


Met Ala 


Gly 


Lys 






20 










25 








30 






Ala Val 


He 


Leu 


Leu 


Glu 


Ala Gly 


Pro 


Arg Met 


Pro 


Arg Trp 


Glu 


He 




35 










40 










45 






Val Glu 


Arg 


Phe 


Arg 


Asn 


Gin Pro 


Asp 


Lys Met 


Asp Phe Met 


Ala 


Pro 


50 










55 










60 








Tyr Pro 


Ser 


Ser 


Pro 


Trp 


Ala 


Pro 


His 


Pro 


Glu 


Tyr 


Gly Pro 


Pro 


Asn 


65 








70 










75 








80 


Asp Tyr 


Leu 


He 


Leu 


Lys 


Gly Glu 


His 


Lys 


Phe 


Asn 


Ser Gin 


Tyr 


He 








85 










90 








95 




Arg Ala 


Val 


Gly 


Gly 


Thr 


Thr 


Trp 


His 


Trp Ala 


Ala 


Ser Ala 


Trp 


Arg 






100 










105 








110 






Phe He 


Pro 


Asn 


Asp 


Phe 


Lys 


Met 


Lys 


Ser 


Val 


Tyr 


Gly Val 


Gly 


Arg 




115 










120 










125 






Asp Trp 


Pro 


He 


Gin 


Tyr 


Asp Asp 


Leu 


Glu 


Pro 


Tyr 


Tyr Gin 


Arg 


Ala 


130 










135 










140 








Glu Glu 


Glu 


Leu 


Gly 


Val 


Trp Gly 


Pro 


Gly Pro 


Glu 


Glu Asp 


Leu 


Tyr 


145 








150 










155 








160 


Ser Pro 


Arg 


Lys 


Gin 


Pro 


Tyr 


Pro 


Met 


Pro 


Pro 


Leu 


Pro Leu 


Ser 


Phe 








165 










170 








175 




Asn Glu 


Gin 


Thr 


He 


Lys 


Thr 


Ala 


Leu 


Asn 


Asn 


Tyr 


Asp Pro 


Lys 


Phe 






180 










185 








190 






His Val 


Val 


Thr 


Glu 


Pro 


Val 


Ala 


Arg 


Asn 


Ser 


Arg Pro Tyr 


Asp 


Gly 




195 










200 










205 






Arg Pro 


Thr 


Cys 


Cys 


Gly 


Asn 


Asn 


Asn 


Cys 


Met 


Pro 


He Cys 


Pro 


He 


210 










215 










220 








Gly Ala 


Met 


Tyr 


Asn 


Gly 


He 


Val 


His 


Val 


Glu 


Lys 


Ala Glu 


Arg 


Ala 


225 








230 










235 








240 


Gly Ala 


Lys 


Leu 


He 


Glu 


Asn 


Ala 


Val 


Val 


Tyr 


Lys 


Leu Glu 


Thr 


Gly 








245 










250 








255 




Pro Asp 


Lys 


Arg 


He 


Val 


Ala 


Ala 


Leu 


Tyr Lys 


Asp Lys Thr 


Gly 


Ala 






260 










265 








270 






Glu His 


Arg 


Val 


Glu 


Gly 


Lys 


Tyr 


Phe 


Val 


Leu 


Ala 


Ala Asn 


Gly 


He 




275 










280 










285 






Glu Thr 


Pro 


Lys 


He 


Leu 


Leu 


Met 


Ser 


Ala Asn 


Arg Asp Phe 


Pro 


Asn 
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290 295 300 

Gly Val Ala Asn Ser Ser Asp Met Val Gly Arg Asn Leu Met Asp His 
305 310 315 320 

Pro Gly Thr Gly Val Ser Phe Tyr Ala Ser Glu Lys Leu Trp Pro Gly 

325 330 335 

Arg Gly Pro Gin Glu Met Thr Ser Leu He Gly Phe Arg Asp Gly Pro 

340 345 350 

Phe Arg Ala Thr Glu Ala Ala Lys Lys He His Leu Ser Asn Leu Ser 

355 360 365 

Arg He Asp Gin Glu Thr Gin Lys He Phe Lys Ala Gly Lys Leu Met 

370 375 380 

Lys Pro Asp Glu Leu Asp Ala Gin He Arg Asp Arg Ser Ala Arg Tyr 
385 390 395 400 

Val Gin Phe Asp Cys Phe His Glu He Leu Pro Gin Pro Glu Asn Arg 

405 410 415 . 

He Val Pro Ser Lys Thr Ala Thr Asp Ala He Gly He Pro Arg Pro 

420 425 430 

Glu He Thr Tyr Ala He Asp Asp Tyr Val Lys Arg Gly Ala Ala His 

435 440 445 

Thr Arg Glu Val Tyr Ala Thr Ala Ala Lys Val Leu Gly Gly Thr Asp 

450 455 460 

Val Val Phe Asn Asp Glu Phe Ala Pro Asn Asn His He Thr Gly Ser 
465 470 475 480 

Thr He Met Gly Ala Asp Ala Arg Asp Ser Val Val Asp Lys Asp Cys 

485 490 495 

Arg Thr Phe Asp His Pro Asn Leu Phe He Ser Ser Ser Ala Thr Met 

500 505 510 

Pro Thr Val Gly Thr Val Asn Val Thr Leu Thr He Ala Ala Leu Ala 

515 520 525 

Leu Arg Met Ser Asp Thr Leu Lys Lys Glu Val 
530 535 



<210> 4 
<211> 27 
<212> PRT 

<213> Burkhorderia cepacia 



<400> 4 

Val Arg Lys Ser Thr Leu Thr Phe Leu He Ala Gly Cys Leu Ala Leu 

1 5 10 15 

Pro Gly Phe Ala Arg Ala Ala Asp Ala Ala Asp 
20 25 



# 
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<210> 5 
<211> 16 
<212> PRT 

<213> Burkhorder ia cepacia 
<400> 5 

Ala Asp Ala Ala Asp Pro Ala Leu Val Lys Arg Gly Glu Tyr Leu Ala 
15 10 15 

<210> 6 
<211> 15 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 



<210> 7 
<211> 15 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 7 

cgccagatat tcgcc 15 

<210> 8 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 



<400> 6 

gcggatgcgg cggat 



15 



<400> 8 

ccggcgctgg tgaaacgc 



<210> 9 
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<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 9 

cccaagcttg ggccgatacc gatacgca 

<210> 10 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 10 

gagaagcttt ccgcacggtc agacttcc 

<210> 11 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 11 

catgccatgg cacacaacga caacact 

<210> 12 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 12 

cccaagcttg ggtcagactt ccttcttcag c 
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